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ABSTRACT 

Observations of the fluxes of low energy nuclei in the 
Earth's magnetosphere ax© reported. The energy distribu- 
tion and the composition of the nuclear component of 
cosmic rays observed cEuMng the Solar flare of April 26, 

1984 are presented. 

I. Introduction . The nuclei (C,N,0) with energies 5rI0 MeV per nuc- 
leon at altitudes 350t450 km within -52P 52° were observed on 

the Skylab (1973-1974) and Salyut-6 (1981) scientific orbital sta- 
tions [I, 2]J . The question now is what is the origin of these par- 
ticles. 

Indeed, the magnetic rigidity of the nuclei is so anall that 
the Earth's magnet ic field inhibits the access of these nuclei to 
the noted latitude from the interplanetary space. The assumption 
jjQ that the observed particles are the singly charged Ions which 
are "stripped" at the altitudes of hundreds of kms and trapped by 
the earth magnetic field seems to us unsound because the carbon ion 
C + with ail energy of 5 MeV per nucleon will have the rigidity 1.2 
GV and can be trapped on the shell with 1 > 3.5 only. At the altitu- 
des 350-r450 km within the latitudes t52 p there are no regions where 
the particles trapped at 3.5 oould be observed. 

The assumption that the observed particles are the nuclei 
accelerated in the magneto sphere and accumulated In the internal 
Earth radiation belt [3] is not obvious either. The fact is that 
at the noted altitudes the maximum of the intensity of the 
trapped particles corresponds to L ■ 1.2 r 1 . 5 * if the par- 
ticles are accelerated while radial drifting from the more 
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removed L-shells to 1=1, 2*1.5, they will fail to reach the obser- 
ving level, because of the low drift velocity they lose the total 
to Ionization in the residual atmosphere at heights of 400- 
—700 km. The assumption that the particles are accelerated at the 
observed altitudes would imply the existence of an untmnwp accele- 
ration mechanise. 

The consideration of the situation led us to the assvuptlon 
that there are short-time periods when the radial drift velocity is 
by several orders of magnitude higher than that of mean one typical 
for small 1. During these short-time periods the particles could 
jump from 1 « 2 to 1 * 1*2 without energy losses. This assumption 
leads inevitably to the consequence on strong Intensity variations 
of the flux of low energy nuclei observed at low altitudes near the 
Earth. 

2, Methods . To obtain the information on the stability^ of the 
fluxes we regularly exposed small stacks of solid detectors to the 
near-earth space. The stacks consisted of several IDO niftm cellulose 
nitrate sheets. The area of the stacks was IDt20 cm^. The stacks 
were wrapped about with two A1 mylar layers, each 5 mkm In thick- 
ness. 

3. Itesults and discussion . The results of observations during the 
1984 year are presented In Table I. 

Table I. 


Ho. of 
the stack 


Exposure time 


: 

: 


:Angle s 
:of in- : 
sclina- : 
:tion of; 
: orbit : 


Mean 
height 


sFlux of { 
nuclei { Notes 
(C,F,0){ 

• -2 -I 

*cm day * 


I 

April-Mai 1984 

72. 9 a 

400 km ~20CC 

Solar 

flare 

2 

June 1984 

72.8° 

400 km I.3tD.I 


3 

June-Julay 1984 

62° 

26o km 2 .45). 2 


4 

September-Ofabober 1984 70° 

400 km I5iI.O 


"Salyut-6" Mai 1981 

520 

35o km ~*200 

Solar 

flare 
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The fluxes of nuclei in the 5th column refer to the particles 
coming to rest in the upper layer of the stacks. The 1981-year data 
are given in the last, line of the Table . It is seen from the Table 
that during the 3981-1984 year period the flux of nuclei at the 
Earth magneto sphere at heights of — 300 Ian changed by a factor of 
a/ 30^ . During the 1984 year the flux also 1 varied (the data from the 

stacks lib . 2, 3, snd 4) . 

We failed to identify the charges of nuclei registered in the 
stack Ho .2 and Ho .3 because their paths were small. The spectra of 
particles stopping in the top sheet of these stacks were, therefore, 
identified from their total ranges on the assumption that all the 
n uc l e i registered are the oxygen ones. The obtained spectra are 
presented in Fig. I and 2. Typical is a very "soft" spectrum such as 



stack Ho. 3 



Fig. I 2 

iCtf)- eT* with y~ 6* It is similar in shape to the spectrum of the 
particles observed in the Ehrth's magnetosphere on the Salyut-6 sta- 
tion, but the flux intensities differ sharply. The bending of the 
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spectnm at E 4 4 MeV per nucleon is due to the threstold effect . 

3h iprll 1984 the exposure time of the stack m .1 coincided 
with a powerful solar flare* The particles observed In the stack 

No* I are seemingly the particles from 
the flare detected during the short- 
-tlme periods when the satellite (in- 
clination to the equatorial plane ~ 73°) 
arrived Into the region with a low ri- 
gidity of the magnetic cut-off., The 
charge identification was made from the 
dependence of the etched cone length on 
the residual range. The energy of the 
nuclei with a known charge was determi- 
ned from the total path in the stack. 

Fig, 3 presents the energy spectrum of 
C and 0 nuclei observed during the 

• ® * ««» * 

E, Mev/Amu flare. It will be noted that both flare 

particles and nuclei observed In the 
magnetosphere have the same energy dis- 
^ tribution (large y ). 

4. Conclusions . In order to contribute to an increased understanding 
of the nature of low energy nuclei at low altitudes near the Ehrth 
it is necessary to obtain information on the spatial distribution of 
the observed fluxes. 
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